Abstract. Commercial products with humic substances have often been recommended for plant growth stimulation and yield improvement. The aim of this study was to clarify the effects of two products, containing cavited peat and vermicompost respectively on the soil biological activity. Vegetation experiments with garden cress and cucumbers were arranged in pots with a peat substratum in the greenhouses of the Latvia University of Agriculture. The plants were treated with the preparations once a month. The first treatment was done at sowing. Dose of 20, 2, 0.2 mL per m 2 during each treatment time were used. A control variant was without peat or vermicompost preparation. Field experiments with onions were carried out in the organic farming experimental field of the Latvia State Institute of Cereal Breeding. Plant growth and soil (substratum) biological activity (respiration and enzymatic activity) were tested. Plant growth and response to the different preparations depended on the plant species and its development stage. The effect of preparations decreases during plant development. The impact of peat or vermicompost preparation on soil biological activity depended not only on the concentration of preparation, but was influenced by the soil or growth media type. The decrease of onion yield in field conditions as a result of preparations was observed.
Introduction
Different organic additives are often used to improve soil quality. As Kennedy et al. indicated (2004) , soil quality is the capacity of a soil to function within ecosystem boundaries to sustain biological productivity, maintain environmental quality, and promote plant and animal health. A high quality soil is biologically active and contains a balanced population of microorganisms.
The organic soil additives such as vermicompost, municipal waste compost or garden wastes compost contain relevant macro, micro nutrients and biologically active substances for plant growth and development (Trevisan, Francioso, Quaggiotti & Nardi, 2010; Warman & AngLopez, 2010) . In addition to peat, manure or composts, nowadays farmers may use both the various commercial products extracted from peat or other organic materials and chemically modified ones. Chemical reactions (hydrolysis, oxidation, reduction, methylation, alkyl compounds detachment) were applied to modify the structure of humic substances (HS) isolated from vermicompost. Structural and conformational changes of these humic derivatives often exhibited a large bioactivity compared to original humic substances (Trevisan, Francioso, Quaggiotti & Nardi, 2010; Dobbss et al., 2012) .
The mechanisms of how humic substances can influence plant growth are not clear. The effects of these products on soil microorganisms are also still being analysed because soil biological activity can significantly change soil quality. Soil microbiological activity depends on plant, microbe, and soil organic matter interactions. Plants are able to influence the composition and activity of the microbial community around their root systems through the selective exudation of specific carbohydrates, carboxylic and amino acids, and these microbial communities can be cultivar-specific (Parmar & Dardarwal, 1999 Soil biochemical properties were used to diagnose soil biological activity. These properties include both general biochemical parameters of soil respiration intensity, microbial biomass, dehydrogenase activity and the specific biochemical parameters, for example, the activity of hydrolytic enzymes. Soil respiration intensity is an indicator of the activity of different soil organisms (bacteria, fungi, Protozoa) as well as the respiration of plant roots (Brooke, The purpose of this study is to evaluate and compare the effect of cavited peat and vermicompost products on soil biological activity.
Materials and Methods
To evaluate soil biological activity of peat and vermicompost cavitations' products, vegetation and field experiments were carried out during 2011-2012, and the effects on peat substratum and soil microbiological and enzymatic activity was clarified. The cavitation was done by "Intellectual resources" LTD in Latvia. The peat cavitation product (PCP) contained N -25 mg kg - 
Results and Discussion
During the vegetation experiments substrate biological activity was analysed. As pointed out in the literature, peat biological activity depends on the decomposition level and can be affected by different kinds of additives (Fogarty & Ward, 1970) . As observed in our experiments, amendment of PCP and VCP changed the respiration intensity of the peat substrate differently. In the vegetation experiments with cucumbers ( Fig. 1) at the 70 th day PCP at the dose 10 and 100 ml L -1 stimulated soil respiration, but VCP at the same concentrations decreased respiration in comparison with control. 
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In the variants treated with PCP, a higher respiration intensity was observed with a dose of 100 mL L -1 , but VCP with this dose significantly inhibited respiration intensity. Higher influence on substratum respiration intensity at the later plant growth stages was probably due to an impact of amended preparations on soil microorganisms. In the experiments with a garden cress, in all treatments the decrease of substratum respiration intensity was observed. The highest inhibitory effect was observed with PCP and VCP dose 10 mL L -1 (Fig. 2) . In the field experiments with onions at the 14 th day after treatment, the soil respiration intensity was significantly lower in the treated variants in comparison to control. The increase of soil respiration during onion vegetation at both treated variants was detected and the variant with VPC after 42 days was significantly higher in comparison with control (Fig. 3) .
Substratum and soil respiration intensity depended on plant cultivation method and plant age. In the vegetation pots, a substratum respiration intensity during the plant growth increased, for example, in control with cucumbers on the 14 th day of vegetation it was 0.22 mg CO 2 100g -1 h -1 , but at the end of vegetation period it was 0.82 mg CO 2 100g -1 h -1 . Similar effect was observed with a garden cress when at the end of experiment soil respiration intensity was 0.75 mg CO 2 100g -1 h -1 . In the field conditions in the experiments with onions in control variant no changes of soil respiration intensity were observed (on the 14 th day 0.196 and on the 42 nd day-0.197 mg cO 2 100g -1 h -1 . It should be explained with root density. In the vegetation pots, root density increased significantly due to limited volume of vegetation pot. Similar results were observed also in our previous experiments (Dubova, Alsiņa & Šteinberga, 2012) and Aon & Colaneri (2001) who found significant differences in soil microbiological activity in the rows and furrows, season and crop presence. Opposite results were reported by Zydlik & Zydlik (2013) , where in the early summer period, the respiratory activity of soil was distinctly higher, in comparison with the autumn period. It should be explained with different plant species, cultivation conditions and sampling time.
In the experiment with cucumbers grown in peat substratum after 14 days of the treatment the significant increase of DH activity was observed in variant were PCP dose 1 mL per L was used, but negative effect of preparations between the control sample and the variants with 10 mL per L peat and vermicompost preparations (Fig. 4) . At the end of the experiment the decrease of DH activity in all variants was observed. The use of PCP dose 100 mL per L significantly stimulated DH activity of substratum whereas the use of VCP at doses 10 and 100 mL per L suppressed the DH activity. Correlation between activity of dehydrogenase and substrate respiration intensity (r 0.05;7 = 0.75 < r = 0.82) at the end of the experiment was observed.
DH activity significantly decreased (F = 48.64 > F crit. 18 .51) in the field experiment with onions where PCP was used (Fig. 6) . During the plant vegetation period the soil DH activity increased. Similar results are reported by Zydlik & Zydlik (2013) .
In the same substratum 14 days after treatment, higher FDA hydrolysis intensity as in the control The effect of preparations on plants grown in vegetation pots depended on plant species, preparation and plant developmental stage. Date statistical analyses did not show significant differences between variants, but the tendency that preparations effect decreases during plant development was observed. Thus, on the 14 th day of experiment the weight of cucumber plants treated with PCP was 17.2% higher, but with VCP 12.0% higher in comparison with control, but on the 36 th day the differences between treated variants and control were 6.2% and -5.1% respectively.
The use of cavited peat and vermicompost preparations for onion growing in field conditions 
Conclusions
1. The plant growth and response to different preparations depended on the plant species and its development stage. The effect of preparations decreases during plant development. The impact of peat or vermicompost preparation on soil biological activity depends not only on the concentration of preparation, but it is also influenced by the plant root growing features. A higher root density causes an increase in soil respiration intensity. 2. The decrease of onion yield in field conditions on average by 4% as a result of the use of humic preparations was observed. 
